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1. PURPOSE 

The purpose of this supplement is to report the results obtained in the rod thermal gradient 
and am tests which were being conducted at the time the program final report was 
prepared. These tests were mentioned in Section 5.2.4 of Reference 1. 



2. RESULTS 

The thermal bending test results reported in Reference 1 are revised here as Table 2 
to reflect the more correct value of the rod am determined in this test. The corrected 
values for magnitude of bending are seen to be reduced to an average of 46 percent of 
predicted values. 
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3. RECOMMENDATIONS 

Conipletion of this test ser ies  indicates that actual measured thermal deflections are on 
thc average, 46 percent of those predicted by theory. These results indicate that the 
recommendations made in Reference 1, page 3-1, are the minimum necessary to refine 
the theory of rod thermal bending so that it w i l l  adequately explain the phenomena. In 
addition, it is felt that the analysis presented in Appendix C of Reference 1 is an excellent 
at tempt  to understand the behavior of the rods and completion of the work through numerical 
results would help greatly in the work being done in the field. 
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4. T E S T  DESCRIPTION 

As noted in Section 5.2.4 of Reference 1, this test was necessary to obtain temperature 
gradients around the test rod as a function of sun/rod angle. It was originally planned 
to perform this evaluation concurrently with the bending tests in the large chamber, but 
it was physically impossible t o  either rotate the temperature gradient specimen in the 
flux field or have it on the same centerline as the bending test specimen. Therefore, 
this test was cnnducted in the Thermal Technologies Laboratory. 
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5. TEST SETUP 

Figures 1, 2 and 3 show the test setup. The test rod with its 12 5-mil, copper-constantan 
thermocouples, and the heat flux source were suspended 20 inches apart from the black- 
painted framework shown. The liquid-nitrogen cooled vacuum bottle then fits snugly 
against the base plate of the setup and is evacuated to  the desired level ( lom5 torr for this 
test). The rod could be rotated through the eight positions shown in Figure 4 which a re  
the same positions shown in Figure 5-6 of Reference 1. 

The heat source was a 0.020-inch diameter tungsten wire  mounted identically to that used 
in the original tests. Flux output w a s  monitored through four thermocouples mounted on 
black-painted plates in the flux field. These can be seen in Figures 2 and 3. 

Figure 1. Overall Test Setup 
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Figure 3. Closeup of Rod-Heater Assemblies (Left-Hand View) 
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6. TEST P R O C E D U R E  

The flux source assembly and the test rod were checked for orientation and parallelism. 
The chamber w a s  closed, pumped down to the required level and the walls cooled. Power 
was  applied to  the tungsten w i r e  gradually until the four monitoring thermocouples reached 
the required temperature. When the rod thermocouples reached equilibrium conditions, 
readings were taken and the system shut down for rotation of the test  rod to the next 
Position- (Figure 4 shows the orientation of the test rod and flux source. ) 

FLUX 
SOURCE 

, -  

ROD 

Figure 4. Ori  n of Rod and Flux Source 
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7 .  TEST RESULTS 

This test was conducted to: 

1. 

2. 

To check experimental temperature variations around the circumference of the 
test rod against the predicted variations, and 

To experimentally determine the am of the rod material. 

Only enough positions were checked to establish the relationships of interest. 

The test results a r e  listed in Table 1. Predicted temperature gradients f o r  each rod 
orientation versus actually measured gradients a r e  plotted in Figures 5, 6 and 7. The 
predicted curves a re  the same a s  those shown as Figures A-22, A-25 and A-26 in 
Reference 1. 
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INCIDENT FLUX POSkTIONS 
Figure 6. Theoretical and Measured Values of Test Rod Temperature Distribution , 
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8. DISCUSSION OF TEST RESULTS 

Of the three tests run in this series, the data for position F is not used because of discrep- 
ancies in the temperature measurements. The average value of 01 IR calculated from the 
average measured rod temperatures is used in the following discussions. This method of 
determining QIR is considered to be more accurate then the L? t method discussed in 
Section 5.3.3 of Reference 1. 

The more accurate value of e determiiied in this test  series required that the results 
presented in Tables 5-1 and 5-2 of Reference 1 be recalculated. These new results are 
presented as Table 2. The modifications appear in the equivalent sun and one-sun 
measured rod deflection columns. 

In general, correlation is good between the theoretical and measured values of tempera- 
ture distribution around the test rods as shown in Figures 5, 6 and 7. 
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